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Abstract:
A solution about user plane path failure management due to satellites leaving an area served by a CN 
1. Introduction
This paper presents a solution for managing user plane path failure management between gNB and UPF when the gNB, located onboard satellites, moves out of the coverage area served by a ground-based CN.
In terrestrial network, the geographic location of the NF node or RAN node (e.g., UPF or gNB) is normally fixed. According to the existing GTP-U protocol design, the UPF or the gNB sends the Path Management Message to find out if it is alive. However, in non-terrestrial network, there is a "Node Mobility" situation especially when the gNB onboard LEO satellites. After the on-board gNB moves out of the coverage area served by a ground-based CN, the connection between the gNB and the 5GC is unavialble, including N2 and GTP-U path.

When the GTP-U path is not alive, Path Management Message are unreachable and the UPF can not determine the reason of path failure (e.g., the gNB device is powered down or the gNB moves out of the coverage area served by a ground-based CN). That may result in user plane data cannot be processed correctly.

In conclusion, the aim of this paper is to solve problem which is the user plane have no corresponding and existing mechanism to handle GTP-U path failure due to the mobility of the gNB on-board LEO satellites. It is necessary to provide a generic solution in SA2 when the GTP-U path unavialble between the gNB and the UPF due to the gNB on-board LEO satellite movement. 
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2. Text Proposal
It is proposed to update TR 23.700-29 v0.3.0 as follows:
* * * * First change * * * *

6.0
Mapping of Solutions to Key Issues

Table 6.0-1: Mapping of Solutions to Key Issues
	
	Key Issues

	Solutions
	1 

Support of Regenerative-based satellite access
	2

Support of Store and Forward Satellite operation
	3

Support of UE-satellite-UE communication
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* * * * Second change * * * *

6.X
Solution X: User plane path failure management due to  satellites leaving an area served by a CN

6.X.1
Description

This solution resolves Key Issue #1: Support of Regenerative-based satellite access.

This solution assumes that the gNB is deployed on LEO satellite and 5GC is on the ground.

To prevent user plane path failure errors, this solution is illustrated.






6.X.2
Procedures 
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Figure 6.x.2-2 Method 1 of user plane path failure handling procedure 
1. The gNB informs the AMF that movement information of itself.

2. The AMF informs the SMF when gNB on-board satellite has left the serving aera.
3&4. When the UPF does not reveives regular Echo Response in the last path detection, the UPF informs the SMF that user plane path failure via existing mechiniasm (e.g., N4 notification).
5. The SMF receives node report request from the UPF and handle that depends on different situations. 
Editor's note:
It is FFS when user plane is rebuilt later, the SMF may instruct the UPF to keep the UE context information.
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6.x.3
Impacts to Services, Entities and Interfaces
Editor's note: Impacts to Services, Entities and Interfaces is FFS.








* * * * End of changes * * * *

